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REMARKS 

Present Status of the Application 

The Office Action stated that the newly submitted claims 44-55 in previous 
response are withdrawn fhsm consideration because claims 44-55 are directed to a 
non-elected invention. Further, the Office Action rejected claims 1-7, 9-10 and 12-13 
under 35 U,S.C. 103(a), as being unpatentable over Nakamura et al. (U.S, Pat«t No. 
5,691,791) in view of Kim et al. (U.S. U.S. Patent No. 6,038,008). The Office Action also 
r^ected claim 8 under under 35 U.S.C, 103(a)» as being unpatentable over Nakamura et 
al. (U.S. Patent No. 5.691,791) and Kim et al. (U.S. U.S. Patent No. 6,038,008) in view of 
Kim et al. (U.S. U*S. Patent No. 6,693,689). The Office Action further rejected claim 1 1 
under under 35 U.S.C. 103(a), as being unpatentable over Nakamura et al, (U.S. Patent 
No. 5»691,791) and Kim et al. (U.S. U.S. Patent No. 6,038,008) in view of Kubo et a!. 
(U.S. U.S. Patent No, 6,819,379). Applicants have withdrawn claims 44-55 but 
respectfully submit that claims 44-55 define the same subject matter as what recited in 
claims 1-13. Also. Applicants have ftjrther added claims 56-61 without introducing new 
matters. Furthennore, Applicants deem that claims 1-13 and 56-61 have already clearly 
defined the invention and been distinguishable over the cited arts. Hence, the 
reconsideration of those claims is respectfully requested. 

Discussion of Restriction Requirement 

The Office Action stated that ttie previously submitted claims 44-55 are directed 
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to an invention that is independent or distinct from the invention originally claimed 
because claims 44-55 specify the LCD device comprising an alignment layer* 

Applicants respectfully traverse this indication. As shown in Exhibit A (Jos van 
Haaren, Vol. 411, NATURE, May 3^*, 2001). and Exhibit B, a copy from website 
httpZ/www.dic.co jp/rd/topics/liqmd.html, it is understood that alignment layer is an 
essential element for the LCD device. In order to provide a uniform display with high 
contrast, it is necessary to use an alignment layer in contact wifli the liquid crystal layer for 
obtaining the liquid crystal molecules having the same controlled orientations. Claims 
44-55 clearly define Ibe present invention by introducing the existence of the aligmnent 
layer which is essential for all LCD devices. 

As stated in MPEP Chapter 806.03, when the claims of an application define the 
same essential characteristics of a single disclosed embodiment of an invention, 
restriction therebetween should never be required- Claims 44-55 are basically directed to 
the subject matter as same as what recited in claims 1-13. That is. claims 44-55 and 
claims 1-13 are neither mutually exclusive, independentnor distinct but vary only in 
breadth and scope. A restriction to one thereof is thus not proper. Therefore, the 
consideration of claim 44-55 is respectfully requested. 

Discussion of Office Action Rejections 

The Office Action rejected claims 1-7, 9-10 and 12-13 imder 35 U,S.C 103(a). as 
being unpatentable over Nakamura et al (U.S. Patent No. 5,691,791; hereafter 
Nakamura) in view of Kim et al (U.S, U.S. Patent No. 6,038,008; hereafter Kim) and 

12. 
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Stated that the combination of the cited references can achieve the claimed features of the 
present invention. 

The Office Action also rejected claim 8 under under 35 U,S.C, 103(a), as being 
unpatentable over Nakamura et al (U,S. Patent No, 5,691, 791) and Kim et aL (US. U,S, 
PatentNo, 6,038,008) in view of Kim etal (U.S. U.SPatentNo. 6,693.689). TheOffice 
Action further rejected claim 11 under under 35 U.sa I03(q), as being unpatentable 
over Nakamura et aL (U.S. Patent No. 5.691. 791) and Kim et al (U.S. U.S. Patent No, 
6,038,008) in view ofKubo etal. (U.S. U.S. PatentNo. 6,819.379). 

In addition, the Office Action asserted that the liquid ctystal alignment layer 294 
disclosed by Nakamtjra functions equal to the dielectric layer as claimed. Also, the Office 
Action stated that ^'Nakamura fails to specifically disclose a first transparent conductive 
layer over the dielectric layer and Kim '008 discloses an LCD device having a first 
transparent conductive layer 104 over the dielectric layer 126". However, as shown in 
Exhibit A (the last paragraph on page 29) and Exhibit B (Fig. 1), it is well know in the art 
tha t the fllienment laver must be directly ia contact wi th the Uauid crystal layer in 
order to control the direction of the liquid crystal molecules* That is, it is well known in 
the art that it is impossible to ftirther insert a mataial layer between the alignment layer 
and the liquid crystal layer* 

Hence, people skill in the art would not modify Nakamura"s application by 
insetting a conductive layer between the alignment layer and the liquid CTystal layer as 
stated by the Office Action. That is, the combination of Nakamura's application and 
Kim's application is beyond all reasons for using the alignment layK- in the LCD device. 

1^ 
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Even though people did modify Nakamura's application by referring to Kim's 
application, the modified result would not possess the advantage as same as what the 
present invention has. 

Therefore, Applicants respectfully submit that the combination of Nakamura and 
Kim is legally deficient to render claims 1 and 44 unpatentable. Claims 2-13 and 45-55, 
which depend from claims 1 and 44 respectively, are also patentable over Nakamura in 
view of Kim, at least because of their dependency from an allowable base claim. 
Applicants respectfully assert that these claims are in condition for allowance. Thus, 
reconsideration and wiAdrawal of this rejection are respectively requested. 

Newly Added Claims 

Applicants have added claims 56-68 for further limiting the present invention by 
introducing that the dielectric layer substantially has a planar upper sur&ce. It is believed 
that no new matter is introduced into the application by adding the new set of claims. 

In Nakamura's application, the alignment layer, which is deemed to be the 
dielectric layer of the present invention by the Office Action, has a roughness top surface. 
Moreover, as shown in Exhibit A, the alignment layer with a velvet-like cloth (see the last 
paragraph on page 29 of Exhibit A) is a common knowledge for skilled artisan so that it is 
understood that the alignment layer cannot provide a planar top surface as whidi is 
required in the present invention. 

Apparently, the combination of cited arts does not render claims 56-68 
ui^atentable. 

If 
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CONCLUSION 

For at least the foregoing reasons, it is believed that the pending claims 1-13 and 
44-68 are in proper condition for allowance. If the Examiner believes that a tdq^hone 
conference would expedite the examination of the above-identified patent application, the 
Examiner is invited to call the undersigned 



Respectfully submitted, 
Belinda Lee 

Registration No.: 46,863 

Jianq Chyun Intellectual Property Office 

T'^Floor-^No. 100 

Roosevelt Road, Section 2 

Taipei, 100 

Taiwan 

Tel: 01 1-886-2-2369-2800 
Fax: 01 1-886-2-2369-7233 
Email: belinda@icipgroup.com.tw 
Usa@.i cipgroup.com .tw 
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Wiping out dirty displays 



Jo£ van Haamn 




The manufacture of liquid crystal displays stjM involves a surprisingly low-tech 
and messy process: rubbing polymer films with a velvet cloth, A twenty-year 
search for a cleaner alternative may finally be over. 

Liquid crysial displays (|LCD$} Are com- 
monly used in the screens of notebook 
computers and thin desktop monitors. 
From huinblA b^bifting^ in the 1 970s. mod- 
ern r^CD screens now have more than one 
niiUion pixels, arjd the wdvent of new in<jbj!e 
and palm-sized devices means tlie market 
for applications is stUt growing. LCDs are 
manufflctured in high-quality clean rooms 
(Fig. 1) , "With a large number of robot-driven 
processes. These high-tech factories require 
the S4;>rl of Invostraeni ustially rt>S4>rved for 
the semiconductor industry. 

But deep Inside the LCD factories, an aid, 
mysier lous and dJrty process contljiues to be 
used to control the orientation of the Uqiud 
crystal moteci-iles. and hence the clarity of tlic 
displays. At a crucial point in die production, 
Q velvet cloth wrapped around a roller is 
rubbed across a surface that in turn aligns 
the crystals. Alternative alignment processes 
iiave been suggested, but none has been 
successfully transferred to large-scale manu- 
facturing. Now. on p^e 56 of this issue', a 
team at IBM led by P. Chaudhari proposes 
to replace ihe velvet«cove^ roller witii a 
low-energy beam of ions. 

Some bjksics about LCDs help to paint rl^e 
fuU picture. A liquid crystal display consists 
of two glass substroiiis with a gap 5 fi.m wid« 
between them. One of the glass substrates 
carries an array of thin- film transistors that 
make it po$:»blB lo control Individual plxcbt 
In ti\e display. Each pixel has a smalt trans- 
paj^nt electrode connected to th« output of 
the transistor. The Iranslstor Inputs arc 
connected to a data bus line, which Is shared 
by other piwl$ in the same column, Durittg 
operation, exteiYial integrated circuits send 
pulses of information throi4gbthe date buses 
to individual transistors. A display using 
this technology is known as an active matrix 
LCD. To product? full -colour displays t>u! 
pixels are grouped into tlirees and the outer 
glass substrate is covered with dots of red, 
grtjen and blue filters, top(>cd ofT with a 
transparent olectrode. The space between 
the substrates filled with the liquid crystaJ 
material. Tlic transparent electrodes at the 
xubstnitcs .%ervc to apply an electric field 
across the tiquld-crystaJ layer, and the 
response of the liquid crystal translates 
electronic data into an image. 

Liquid crystals form an intermediate 
phase between di.^onlered liquids and crys- 
talline solids. Their appearance in a bottle Js 
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Figure 1 Cleiu-room operator 
holdli^ a gla&a substrate with sbc 
liquid Cry«t.M dtspl;^ (abev«3. 
OvtT iheyfi^n, thATC has bMn an 
incroofto in both the stzo of the 

4tspl«(yi «a4 ibe number of displays 
manuhusturers can ixuiJgb fram a 
itinglc substrate (right). This lias M 
to an Increasa in productivity and a 
reduction In cost prf Mt. Sizes of glass 
substrates that «re now bring 
designed arc about I m'. This calls for better processes for. among other things, liquid -crystal 
aUgnmcnt, At pres«m, p^aaut^Cturen use an anachranlstic motliod to align bquid inoIeiuJcs: 
nibbing polymer films wich a vc Wet cloth. The ion- beam technology «l«veloped by Chaudhaii 
and co^worttcn' ofTen an attractive alternative:. 




that of a viscous, turbid fluid (Fig. 2a, over- 
leaf) ' Like in a liquid, individual molccultiS 
rotate reiatlvt^ly easily, and a liquid crystal 
will completely fill the gap between two glasy 
svibstrates. Liquid crystals also have some 
solid-ilkc properties, such as natural order- 
ing, so that the molecules within a small 
volunie all point in the same direction (Fig. 
2b). Tiie direction of the molecules cun be 
influenced by the walls of the coniaincr or 
by an electric field. Changing the direction 
of the molecules also changes ihfi otJtical 
and electrical properties of tl\e liquid -ciTstal 
layer. So applying a small voltage acra^i the 
liquid-crystal layer in an LCD wiU change the 
amount of lighttranstnittad by the display. 

The dual nature of liquid crystals is essen- 
tial for the operation of displays, but it also 
creates technological challenges. The liquid 
crys<2Ll molecules mu,st all have the same, 
controlled ojientation to produce a uniform 

fia e 2001 MBcmlilan Magazinos Ltd 



display with high contrast. If an LCD tele- 
vision screen were the size of a football field, 
the pixels would bo tlie «i2e of a banlcnote. 
and the liquid-crystal ^yer would be only 
1.5 mm thick. It is not trivial to align the 
liquid cTystals In eadi pixel over such a large 
area. To produce a high-contrast display, 
Individ ual molecu les have to be tilted rdativi: 
to tl^ plane of the substrate. 

Tlie rubbing process used by manufac- 
turers to produce 0 defect-free display dates 
back to at least 1925 (ref. 2) and the earliest 
studies of llquJd-crystyl properties. AllLCDs 
on the market today have thin polymer Alms 
that cover the side of the glass substrate bi 
contact with the liquid crystal, and so influ- 
ence its orientation. TImj direction of the 
polymer chains In these Dims is defined bv 
rubbing the .surface with a vehret-like cloth' 
Tills process is tolerated because it aligns tlw 
polymers well enough, but it introduces 
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Ftfjuro 2 Thfl dual tiaturo otliquid cry«eji]». a, In 
fi hotUe tht M<iw W-cryrtal mttlerf4l kxilci turbid, 
owluji to tho impfirfftct aliipuzMnt of the liquid 
cnrycal. b, like « solid, Ui|uld cfyatftl* cm also 
•bow curprUt^s vnounts of ordw. pQribct 
aUgnoiiin of IndMdual liquid cryital moleculCR 
(an all<ylaii«d c^iMblplitivQ on a gratihfio 
surface, as obsBrved with n acannlnfitunnelUns 

N«!tberUnds; see also ref. 8). 

debrj5» mnltlng it incompmible with a dean 
room environment Rubbing can also leave 
streaks and produce electrostatic charge, 
which degrade inwge qu^ty. Manufacturers 
go to gr<vat lengths and expense to avoid any 
sort of contamination, so a contact-free pro- 
cuss would bft a better long-tcttn soluUojfi. 

Chaudhaii and co-workers' have devel- 
oped a cleaner and mom reliable process for 
aligning Uqtdd crystals. They hapvc replaced 
the polymer Rim with a thin, transparent 
Inorganic marerlaJ, known as diamond-like 
carbon. Exposing materials like diamond- 
like carbon or amorphous silicon to a low- 
Cincrgy b<^m of ions causes a rearrangement 
of the atoms on the surface. Placing these 
atoms in amtact wl Ui q ]ayer oriiquld*cry&t:al 
mare/tal causes the liquid crystals to align 
in one direction. By changing thti «rt«r£y 
and vhe angle of Incidence of the ion beam. 
Chaudharl and colleagues arc able to vary 
the tilt angle of the liquid crystal between 
0' and 10*. 

The IBM team hnv« pneviausly used 
ion beams to align polymer filn\s without 
rubtjlng*. but now they can do away with 
the polymer entinily. They sliow that Ught 
tran!&mission through LCDs containing 
diamond-like carbon fllins was typlcaHy 
97% ofthat of polymer- based displays. Tlicy 
lia\'e also manufactured a laptop with an 
LCD using the diamond-like carbon Olm as 
the alignment layer. Cliaudharl and his team 
have also shown that ion-beam aliip^mcni 
can be U2»ed to make monitor displays that 
have good image quality under diffVirent 
viewing Singles. They a^e a metal mask to 
seieaiveiy overwrite parts of a pn»i11gned 
film witli the ion beam, thereby creating a 
two-domain display with better ci>nrrast at 
oblique viewing angles. 

Other manufacturers are likely to follow 
up tlie IBM work wltli Uielr own studies. 
Replacing rubbing by ion-heam alignment Is 
an attractive idea, but the costs of this new 



technology in term* of processing time and 
equipment need to be studied. Processing 
i^llabllity. produa durability and imagis 
quality will r^d to be investigated. Chaud- 
harl and co-workers have paid attention li^ 
this In their prOti>type displays, butan indus- 
trial release of the technology is a scp<^rate 
and significant task. An aliemaiivii to rub- 
bing tliat Itas not yet made It Into factories is 
using light to align the polymer fUms^". 
Another option developeil by Fujitsu^ uses a 
type of liquid crystal that is idlgned perpen- 
dicular to the substrate, rather than tilted. 
This configuration is radically difrcr<>nt from 
convienuonal IjCDs and leads to new issues In 
manufacturing and display operation. 

Monitors with LCDs are currci^tly more 
Qxperulve than those wltli bullcy cathode- 
ray-tubes. New manufacturing niethods 
could bring down the costs, opening up 
the htige but highly price-competitive tele- 
vision market to LCDs. The main efficiency 
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improvcRients in the decado have come 
from LCD production on larger and larger 
glass substrates (Fig. 1} and front clkanges 
In factory layouts. A i*ul>blng machine for 
even larger substrates will be a nightmare 
for engineers to build ar>d operate. Contact- 
fr^e ^gnment, whether using ion beams 
or another technlquu, Is a way to avoid the 
rubbing process on tills scale. m 
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Unspinning the web 

Jeff Hasty and Jamos J. Collins 



A large-scale study of th6 protein network in yeast cells demonstrates the 
merit of taking an integrated approach to cellular dynamics, and shown 
the value of databases. 



In the cJimacti c scene oftht* movie Indepen- 
dence Day, a massive alien spacecraft, 
hovering Just above the Baith. appears to 
be immune to t}io petty assaults mounted 
by the oarthtlngs. In a lasr-dltch effort, the 
character played by Randy Quaid daclde* 
LO fly bis jec fighter on a kamikaze mission 
into the spacecraft's primary weaptm. It 
turns out thiit. Uie primary weapon Is a hlglily 
connected node l]i the spacecrafts defmce 
ardhltBclure, So although Quaid's attack 
constitutes only a plnprlcic It Induces an 
avalanche effect tlu-ough the defence nt^t' 
work , leadirtg to the ultimate armihilation of 
the spacecraft. 

On page 4 1 of this issue\ jnong e( al. show 
that i^i^teln networks in yeast cells have 
wiring characterLstics that are analtigous u> 
those of the alien si^cecriift. These charac- 
teristics include both high res»TQnce to 
random as!>auU5» or mutations, and vulnera- 
bility TO targeted attacks on specific, highly 
connected no<les in the network. Their data 
Support The Idea thar tolerance to mutations, 
which has been linked to g^Jnetic redun- 
dancy, is ako derived from the organization 
of interactions and topological position of 
individual protehis. 

Jeong ettU, derive their results by cleverly 
combining information from several differ- 
ent databases. First, by using data on pro- 
tein-protein interactions bi yensl^'^. they 
show that the associqfifd network follow* a 
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power-law distribution: tliat Is. the «ystem 
contaia<i a lai'gc number of proteins with a 
snuUl number of connectiOTis and a $mall 
number of proteiiw! with many cormealons. 
This type of network architecture, which is 
common to other complex .«systcn)s Indud- 
ing l:h« Intomcf* and metabolic networl^s*, 
should be both error-tolerant arid vulnera- 
ble to anack^ Jcsong imd colleagues demon- 
strate tl^t ihtst properties do Indeed exist 
by using protein -deleUon dau' to show tliat 
th<i ajnr^ectiviiy of a protein In the network 
is directly correlated with the likelihood that 
Its removal will be lethal to the cell. For 
instance, they show that roughly two-thirds 
of proteins that have more than 15 connec- 
tions are essential, in the sense that deleting 
them is lethal* v^ereas only orifl-fiiUi of 
proteim with Rvc or fewer connections are 
essential. 

These findings are, in many ways, intui- 
UvB. One would expect, for example, that the 
removal of a highly connected node hi a 
complex network would be especially di.s- 
ruptive to network function. Likewise, it has | 
been pointed out* that the protein product \ 
of the pS3 cumoiu*-suppnsssor gone is one 
of thif most highly connected proteins In j 
human cells and that mutations orp53 can j 
have &«v^tt^ consequences on ba5lc cellular ; 
functions. Jeong et al. quantify this effect on 1 
a larger i>Ci\\(i, aiid show how the topology of I 
a cellular network can tx! i-elatod to biologi- I 
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http://www.dic.co.jp/eng/rd/topics/liquid.html 




Alignment of liquid crystal molecules Is essential for liquid crystal displays. 

Liquid crystal alignment layers are prepared on the liquid crystal side of the substrates. 

A cross section of a typical liquid crystal display device is shown below. 



Goto filter PoJ«nzmg£am ^.^^^^ SUbawate 
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^^^^ Tk'a&5par&nr 

electrode &nd TFT 



Astmctore of a liquid otysml dis|>lay device 



BackEght 



We developed a novel liquid crystal alignment layer In collaboration with The Hong 



Kong University of Science and Technology. 



• The conventionai preparation method for tte alignmenst layer 



1 , Solution of polyimide or polyamic acid are coated onto the substrate. 

2. After baking the coated layer, it is rubbed using cloth. 

3. The property of the surface is changed along the rubbed direction. 

4, Liquid crystal aligmuent along the direction is achieved by ttiis method. 
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The rubbing by cloth sometimes causes dust contamination to the liquid crystal cell or 
generates static, which may destroy TFT fabricated on the substrate. These disadvantages 
of the rubbing method can degrade yields in production of the liquid crystal devices. 



Rubbing alignm&nt layer 



liquid CKysr^ 
juoleeules 





Rubteire method 



Jston-comact method for liquid crystal afignmient 



1 . A layer of a compound with photo-reactive moiety is coated on the substrate. 

2. Anisotropical chemical reaction is induced by polarized UV light irradiation to the 
layer. 

3* Alignment of liquid crystal molecules are achieved after using this method. 



Generally, anchoring energy, which is energy to fix liquid crystal molecules to an 
objective direction, by this method is smaller than rubbing method. 



auid cr/stsil 
molecules 



Photo-^ggastag molecul'es 



Hhotor alignment 
layer coating 



7 Polarizer 

iitzed 

light 




Polarized lighc 
inadiatioii 



Fhoto-slignmenr method 



Liquid ^^'^SCal 
injection 



hjovv. to prepare the novel photo- 'affgriment laver for liquid crystal 
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1 . The solution of the newly developed low-molecular weight azo dye derivative is 
coated on a substrate. 

2. And the molecules in the layer are reoriented by obliquely itradiation of UV light. 

3 . After this, the reoriented molecules are fixed by heating. 

4. Alignment of liquid crystal toward the objective direction is achieved after using 
this method. 

Degradation of light energy from the UV lamp can be made less because of needlessness 

of the polarizer. Therefore this method is suitable for mass production. 

And it has succeeded to make the anchoring energy as large as that of the rubbing layer. 



Please also refer to the pap^, "Liquid Crystal Alignment Mate rials Using Low 
Molecular- weight Azo Dve Derivatives^ . 




The light iivadiation jo&eihod to the 
xxovGi phoio-alignment layer 




h^Contact us. 
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